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By 
Ge Ze Valley, Member Scientific Advis 'ory Boa ju 
Office of the Chief of Stafi, United States air Force, 


The writer has stuaied Swanary abstracts und coments pertaining to 


i 


E a f 0 ۱ | ٠ , ۰ ٩ ‘ : t s S 
“unidentified flying ste: which were forwarded by Air Force Intelligence, 
.These remarks are divided into three main parts; Tre first part is & 


Sunmary of the reports; the second part consists of a seneral survey‏ وه 


of various possibilities of accountins for the reports; the third part 


contains 00۵ in reconmendationg for futuro action. 
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PART 1 SHORT SURVARY OF OBSERVATIONS, 
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The reports can bo grouped as follotis; 


IE 


Group l. The. most Numerous reports indicato ths daytime o^5servation of 
سهم موه‎ UA : 


metallic diskeLike objects » Toughly in diameter ten times their hic Heid: 


There is 89no suggestion that the cross section ig A3symetrical and rather 


like a turtle shell. oras arree that those objects are capable of high + 


acceleration end velocity; they ae are sighted in groups, sometimes in 


formation, Sometimes thov Putter. 


Group 2. The seno! Group consists o" renorts o^ lights observed at night, 
هټس وممووهسووهسمو‎ unn ne) ۰ 


These are also capable of high speod and acceleration. They are less com- 
monly ssen in «groups, they usually apoear to be sharply defined luminous 
objects. 


Group 3. The third group consists of reports of various kinds of rockets, 


in general annearir- somewhat like V-2 rockats. 


Groun hl. The fourt) , 0102 contains reports of various devices hich,- in 


thə writer's opinior, are sounding balloons of unusual shape such as are 


made by tho General Mills Company to Navy Contract, 
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Group 5. The fifth group includes reports of objects ir which littlo 
oredence can be placed, 


General Remarks. 


dn general it is noted that few if ary reports indicate shat the ob- 


` served objects make any noise or radio interference. Nor are thoro nany 


indications oi ary material affects or physical damage attributable to 


the obsarved objects. 


SUMMARY, PART 1. 
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This report will consider mainly the reports oi Groups 1 and 2. 


PART 2. ON POSSIBLE EXPLANATICUS OF THE REPORTS. 
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Section A. What oun be dedu^od concornirp tho nature of an unknown aerial 
په سا اه‎ ie ease ieee ate 
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object from a aces sightins. 
وه نان‎ uu I i 

Jere unere are tro problems; first, how auch can be deduced concern= 
ing the nature of the ناه‎ “rom goometrical culculeticns alone; second, 
how much more cun be deduced if, in addition, it is assumed that tho ob- 
jects obey the laws of nature as we know thom. 
n 


Concerning the first problem it can bo statoc that only ratios of 


lengths, and rates of change of suoh ratios cun be accurately determined. 
Thus tho rango anu size of such objects carnot be devoriineds ara 45 is 
noticeable that reserts of size of the observed objects ers widely at 
variance.  Lowever, angles, such as the angle subtordo: by the object, can 


be observed. Likewise there is fair agroenornt among several observers that 


he diameter of the objects of Group l is about ter. times their thickness. 


Although velocity cannot be detirzined, ancwlar velocity can be, and in 


particular the flutter frequency could, in principle, be determined. 


All that can be concluded about the range and size of the objeots, from 


geometrical corsiáersticons alone, is; 1) from the fact that estimated 
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dd vary so widely, tho objocts were actually oithor of different sizes, 
or more likely, phate they were far onough from the observers so that bin- 
ocular vision produced no: تست نات‎ effect; this orly means that they 


were further off than. about thirty oe ; ره‎ since objects were seen to 


disappear behind treos, buildirgs, clouds ete, they are lurze enourh to 


be visible at the ranges. o those recomizauhle objects, 


Now it is obviously of” prime iuportance to estinato the Size and mass 


of the obsorvod objects. This may bo possible to sone extonz if it ig 


` perniassable to assume that they obey the avs of physics. Since the OU 
v å 


jects have not been observed to produce anv physical effects و‎ other than 
the one case in which ۵ cloud was evanorated alone the trajectory, it is 
not certain that tho laws of mechanios, ror instance, would be sufficient. 

But 98 that mechanical lass alone are sufficient. Then the 
following example is sufficient proof that at least a leneth could, in 
principle, be determined; suppose a simple pendaulun were observed sus- س‎ 
pended de the sky; then after observing its freyuency of oscillation, we 
could deduce from the laws of mechanics its Precise length. 

This Suncesta that something could bo deduced from the observed fluttor- 
ing motion of some of the objects of Group l. Assume that we know tha ang- 


ular frequency and angular amplitude of this flutt ‘ering motion (they can be 


measured in principle from a motion picture). Then tor purposes of calculation 


‘assume the object to be thirty feet in diameter, to be as rigid as a normal 


| aircraft wing of 30 foot span, to be constructed of muterial of the optimu 


woisht-strensth ratio and to-be a structure of most eficient design. It 
18 now possíble to calculate how heavy the object must be merely to remain 


rigid under the observed angular motion. Let the culuclation be made 


for a plurality of assumed sizes 1, 2, h, 8, 16, 32, پل‎ ----- up to SAY 
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200 feet, and let calculated mass bo plotted vorsus assured size. The non- 


linoer character of the curve should indicate ar approximate upper limit to 


¢ 


If in additior, it is assumed that the fluttor is due to aerodynamic 


forces, it is possitle that more precise information could be obtained. 


The required angular data can probably be extracted from witnesses ېې‎ 


most reliatly by the use of a denonstration model which cun be made to 
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SUMMARY, PART 2, SECTION A. 
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Geonetrical ei alone curnot yiold the size of objects ob- 


Served from a single station; such observation, together with the as- 
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‘sumption that the objects are essentially airceait, can be used to set 


reasonable limits of size. 


PART I1, SECTION B, THE POSSIBILITY OF SUPPORTING AND PROPELLING A SOLID 


OBJECT "Y UM USUAL MEANS, 
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Since some observers have obviously colored their reports with talk 
3 
of rays, jets, beams, space-ships, and the like, it is well to examine 


what rossiboilltios exist اهلد‎ these lines, This is alsc important in 


view cf the conclusions of Part IT, Saction 3. of this re Ort. 
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NETZOD 1. “ropulsicn and support by means o? "ravs" or "beams", 
sy "rays" or "beams" aro wears sitber surely electrominetic radiation 


or else radiation which is larcely corpuscular lizo cuthode-rays or Cosmic- 


rays or cyclotron-beans. 


Now 11.18 obvious that amr dovice propeiled or supported by such means 


is Sundarentally a reaction device, It is furdamental ir the traory of such 


úovices izat a given amount of enerry is most efficiently spent if the momen- 


tum thrown back or down is largo. This means that a large mass should 


the size of the object. * 


oscillate or flutter in a known way. 
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be given a small acceleration - a theorem well understood by helicopter 
. designers. 
Ihe oe or rays mentioned do the contrary - a small mass is given 
a very high velocity - consequently enormous bowers - greater than the total 
C 2 ۱ worte power capacity - would be needed to Support even the smallest object 


.by such means. at 


۰ 
۰ s 


' —  ' MBTEOD II. Direct use of Parthis Magnetia Field. 


One observer (inoident 65) noticed a violent motion of a hand-held 
۱ ES 


compass. If we assume from this that the objects produced a magnetic 
E ۳ udi comparable with the Earth's field, namely 0.1 gauss, and that the 
observer found that the object subtended an angle 9 at his position, then 
the ampereturns of the required electromagnet is given by 
ni s ~ where R is the range of the object. 


For instance, if R is one kilometer and the object is "10 meters in diameter, 


pe | » then ni"s l billion ampere-turns. 

ai Now if the object were actually only 10 meters away and were correspond-‏ و 
TEES ingly smaller, namely 10 cm in diameter, it would still require 10 million‏ 
E (— M |‏ 

These figures are a trie in excess of what can be conveniently done 


on the ground. They make it seem unlikely that the effect was actually 


~~ 


observed. 
Now the Earth's magnetio field would react on such a magnet to produce 


ot only a torque but also a force. This force depends not directly on 


vee 


seus d E one ik on its A or gradient. This 
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overt tho gradient is not predictable but changes due to local ore e 
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Thus even if the effect were large enough to use it would still be we 


reliable and unpredictable, 


` METHOD 111, Support of an Eleotrically Cha red Object by Causing It to 


Move Transverse to the Earth's Magnetic Field. 
name MEM MM ECC e cca n al SE NEU, MINUM hOn AD EY 


A positively charged body moving from "est to East, cr a negatively 


charged body movine from East to West will experience an upward force due 


= بر‎ 
. t 


. to the Garth's magnetic fiold. 


A sphere 10 meters diameter moving at a speed of ore kilometer/second 
would experience an upward force of one pound at the equator if charged to 


a potential of 5 x 10% volts. This is obviously ridiculous, 


SECTION D. TUS ANTI GRAVITY SHIELD. 


it has been proposed, by various writers, perhaps first by H. اس‎ Wolls, 


that it might be possible to construct a means of shielding a massive body 


from the influence of gravity. Such an object would then float, Recently 


diere appeared in the press a notice that a prominent economist has 
offered to support research on such an enterprise, 

Obviously, conservation o? energy demands that considerable energy 
be given the supported object in order to place it on the Shield. However 
this amount of enor ry 18 in no way prohibitive, and furthermore it can ba 
gotton back when the object lands. 

Aside from the fact that we have no suggestions as to how such a de- 
vice is to bo made, the various theories of general relativity all ٥0٥8 


in assuming that zravitatioral force and force dve to acceleration are in 


edistinguishable, and from this assumption the theories pradict certain 


effects which are in fact observed. Tha assumption therefore is probably 
Correct, and a corollary of it is essentially that only by means of an 


acceleration can gravity be counteracted. This we can successfully do 
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for instance by making an artificial satelite - but this presumably 18 not 


QU has been observed. 


a 


SUMMARY, و‎ PART II, SE ECTION N B. 


Several unorthodox means of supportine or propelling a solid objeot 


pate been considered - all are impracticable. This finding lends credence 
to the tentative proposed assumptior of Part II, that the objects are 
Supported and propelled by. some normal means, or else that they are not 
(solids. Ho discussion of the type of Part II, E i Cun, in principle, 
of NTA be complete. 


PART II, SECTION C, POSSIBLE CAUSES FOR THE REPORTS. 
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CLA: SSIFICAT ION 1, NATURAL TERRESTRIAL PHENONZNA. 


1) The observations may be due to some effect such as ball lightning. 
The writer has no suggestions on this essenticlly meteorological subject. 
2) The objects may be some kind of animal. 

Even in the celebrated case o? incident 172 where the licht WAS 


Chased by a PEl for half an hour and which was reported D DNO Da Loe to 


be intelligently directed, we can make this remark. Por corsider that an 


Ld 


intellicence capable of making so remarkable device would not be likely 


In this connection it would be well to examine if some of the lights 
observed at nicht were not areas. 
3) The observed objects may be hallucinatory or psycholosical in Orie ins 
jt is of prime importance to studv this possibility because we can 
learn from it something of the character of the population; its response 


under attack; and also something about the reliability of visual obser- 


vation. 


One would like to assume thut the positions held by many of the re- 
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ported observers suarantee their observations. Unfortunately there were 
E reports of curious phenomena by pilots durir the war - the incident 
oe tha fire-ball fighters comes to mind. Further, — have been re- ۱ 
` porting sea~-serpsnts fom inrano of years yet mo one hes yet produced a 
(^ photograph. 
2 it wovlà be interosting to دنا‎ la te the rosporses to see how roliable 
were the reports on the Japanese balloons during the war. There we had a 


, 


` phenomenon proven to be real, 
it is interesting that the reports swiftly reach a maximum fraquency 
during the end of June 1947 and then slowly tanor off, We can assai that 
this is actually an indication of how meny objects were actually about, or, 
quite differently, we can take this frequency curve as indicating something 
about mass psyoholozy. 

This point can be tested. Suppose the population is momentarily ex- 
cited; how doos the froquency of reports vary with tine? A study of 
0131217 letters received after tho recent publicity viven to the satelite 
prorram should give the required frequency distribution. 

It is probably necessary but lis not sufficient trat the un- 

identified object curve and the crankeletter curve should bs similar in 
order for the flying disks to be classed as hallucinations. 

A larre scale ook noni was made at the time of Orson Welles's 
"Martian" broadcast. Some records of this must persist in newspxper 
‘files. 

CLASSIFICATION Ile, MAN-MADE TERRESTRIAL PHENOMENA. 
1) The cbjects may be Russian airorsft. If this were so, then the con- 


siderations of Sections n and B indicate that we would have plenty to 


worry about. It is the author's opinion that only an accidental discovery 
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of a degrog of novelty never before achieved could suffice to explain 
such devices. It is doubtful whether a potential enemy would arouse our 
۰ ۲ : e 
rend we | in so idle a fashion. 
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7 1) Meteors: It is noteworthy that the British physicist Lovell writing 
i ioe 1 ۱ ۱ 2 ٩ S va” : 
in "Physics Today" mentions the radar discovery of د‎ new daytime meteorite 


d 


stream which reached ite maximum during Jure 10L7. The reported objects 


lose Lisle of their interest however 1 “they are of me cteoritio Ori sins‏ د 

2) Animals. Althourh the objects us described as : ane lixe anicals than 
anything olso, thero are ٧ solius ronorts on extra-terrestrial eninals, 
3) Space Ships. The following considerations ze rtainn, 
a) 12 there is an extra terrestrial civilization which can maka such ob- 

"jects as are reported then it is most probable than its development is far 
in advance of ours. This ar-viment can be susvorted on probability arcinonts 

C alone without recourse to Astroromical hypotheses. 


^b) Such a civilization might observe tiet on Sarth we now have atemic 
e andara fast developing rockets. tr View: OD uh Dest. historV of 
را‎ ORIG thoy should be alarmed. “e should thorefore expect at this time 
0 all to 0 ٢ visitations 
Since the acts of mankind most easily observed fron a distance aro 


به 


A-bonb explosions we should expect. some relation to cbuain betweer the 
time of A-bomb explosions, the time at which the 31869 shios are soer, 


s A^ 


4 ۰ 1 Q 1 
and the time required for such shins to arrive from and return to komo- 


PART IIa DO. Se وکن ادو‎ 
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1) The file should be continuod. 


2) A meteorologist should compute the approximate enersy required 5 
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evaporate as much cloud as shown in the inoident 26 photographs. fogether 
(with an aerodynamioist he should examine whether a meteorite of unusual 
Shape could move as observed. 

3) The calculations suggested in Part II, Section A, should be estimated 
^y an aerodynamicist with such changes as his more detailed knowledge 
may suggest. "ث‎ 2 | 1 

d Ihe massepsyohology studies outlined in Part II, Section C, Claasi- 
fioation I 3 should be carried out by a oompetent staff of statisticians 
and M E Ooo ecu. 

5) Interviewing agents should carry objeots or moving pictures for compar- 
ison with reporter's memories. These devices should be properly designed 
by a psychologist experionced in problems pertaining to aircraft and de- 
sign of aircraft control equipment so that he shall have some grasp of 
shat it is that is to be found out. If the Air Force has reason to be 
seriously interested in these reports it should take immediate steps to 
interrogate the reporters more precisely. 

6) A perdon lod in the optios of the eye and of the atmosphere should 
investigate the particular point that several reports agree in describing 
the objects as being about ten times as wide as they are thick; the 

point being to see if there is a plurality of actual shapes which appear 


50 under conditions approaching limiting resolution or detectable con- 
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Ihe RAND Corporation 
. 1500 Fourth 8t = Santa Monica = California 
29 March 1949 L-2563 


` Lieutenant Colonel A, J. Hess treat 
Technical Intelligence Division 
7.  . “Mr Material Command 

< Wright-Patterson pelo 

|o Dayton, Ohio 


Dear Colonel Hanstreet; 


In reply to your inquiry of Naroh م طتاباه‎ wa had not planned to 
issue a formal report. on “ro ject Grudge until or unless our 
Study leads to some unusual or unexpected fíndire which would 
throw new light on Grudge. 


We are now working through the data in search Of significant 
‘consistencies or other indirect bits of evidence. It is 
expected trat we shall have explored all our various avonuss 
of attack in about two months. To date we have found nothing 
which would Seriously controvert Simple rational explanations 
of the various phenomena in terms of balloons, conventional 
aircraft, planets, uetoors, bits of rarer, opticul illusions, 
practical jokers, psychopatholorical reporters, and the like. 


RSE, We should like to take this onportunity to raise a few questions; 

2d | (1) tha file on incident 50 contains a photograph which apparently 
belongs with incident lO. Is this surmise correct? (2) The file 
on incident 162 was omitted from the duta. any? (3) Ve havo 
heard from a reliable source of an incident in which fishermen 
observed flying objects which dropped not material whici whey 
00118 0120 and subsequently gave to official investirators, Tha 
investigators! plano crashed but tuore was a survivor. Je do not 
seem to hava a file on this incident - oertainlv not a complete 
filo. ilay wo have ono? ۱ 


Sincerely yours, 
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13 December 1948 


Brigadier General Putt 

United States Air Force 

Director of Research and Development 
Office, Deputy Chief of Staff, Materiel 
Washington 25, D. C, 


Dear General Putt: 


Please refer to your letter of 18 November 1948 relati 
Collbohm's reply dated 24 
e DEB PHIL. hr. Collbohm 
to send a discussion of tne 


"flying object" problem ana to Mr, 
November 1948, In paragraph (b) 
promised (among other things) 


"Special design and performance characteristics that are believed 


very general terms, a description 

a visit from otber worlds as an engineering 
problem and some points resardins tre use o^ 
` compared with descriptions 


space vehicles as ` 
Collbohm. — 


“objects. "Mr, 
McCoy: at Wright-Patterson Alp - 


11 


to distinguish space ships 


This present letter 
o? the likelihood of 


gives, in 


Os Cie Clying 


‘Will deliver copies to Colonel 


3450 during the RAND briefing there within the next few days. > 


possible places: of Opiefn s > 
Astronomers are largely in agreement 


(besides Earth) dan. 
planet Mars. Even 


A good beginning is to discuss Some 
of visiting space ships. 
that only one member of the Solar system 
Support hizher forms of life, It is the 


Mars appears cuite desolate and inhospitable so that a race uu 
with survival than we are on Zerth. "T 


would be more occupied 


Reference 1 4۲۷ و‎ adequate descriptions of conditions on the 


A quotaticn from Ref. 1 


"Whether intelligent beings exist to appreciate these 
Martian landscape. is pure speculation. 


history of Mars, 


satellites, 


(p. 229) can well be included here. -. 


Splendors of the 


If we have correctly reconstructed the 


there is little reascn to believe that the life processes 
may not have followed a ccurse similar to terrestrial 


three general possi- 
Intelligent beings may have protected 


evolution. With this assumption, 


bilities emerge. 


themselves against the excessively slow loss of atmos- 


oxygen and water, by constructing homes and 
with the physical conditions sclenticically con- 
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trolled. As a second possibility, evolution may have 

| developed a being who can withstand the rigors of the 

wo, Martian climate. Or the race may have perished, 

“These possibilities have been sufficiently expanded in 

+ the pseudo-scientific literature to make further amplifi- 

2. gation superfluous. - However, there may exist some interest. 

sos ing restrictions to the anatomy and physiology of a Martian. 
Rarity of the atnosphere, for examplo,.may require a com- 
pletely altered respiratory system for warm-blooded creatures, 


2 


. Af the atmospheric pressure is much below the vapor pressure 
>. . Of water at the body temperature of the individual, the process 
. Of breathing with our type of lungs becomes impossible. ‘On 

Mars the critical pressure for 4 body temperature of 98,4f, 
occurs when a column of the atmosphere contains one sixth the 
mass of a similar column on the Earth. For a body temperature 
of 770F, the critical mass ratio is reduced to about one 
twelfth, and at 60°F, ‘to abcut one twenty-fourth. These 
critical values are of the same order as the values estimated 
for the Martian atmosphere. Accordingly the anatomy and phys- 
lology of a Martian may De radically different from ours - but 
this 18 811 conjecture. 


"$e do not know the origin of life, ever on the Earth. We 

are unable to observe any sizns of intellizent life on Mars. 
Ihe reader may form kis own opinion. If he believes that the 
life force ig universal ani that intellicent beinss may have 
once developed on Mars, he has Only to imagine that they 
persisted for countless zenerations in a rare atmosphere which 
is nearly devoid of oxygen and wster, end cna planet where 

the nichts are much colder than our arctic winters. The ex- 
istence of intelligent. life on Mars is not impossible but it is 
completely unproven." 


It 18 not too unreasonable to go a step further and consider Venus 


95 . ۵ possible home’ for intelligent life. ‘The atmosphere, to be sure, 


apparently corsists mostly of carbon dioxide with deep clouds of 
rermaldehyde droplets, ard thers seems to be little or no water. 
Yet 11۷187 organisms might develop in chemical environments that 
are strange to us: the vegetable kinzdom, for example, operates 
on a fundamentally different energy cycle from Man. Bodies might 


be constructed and operated with different chemicals and cther 
Physical principles than any of the creatures we know. One thing 
is evident: fishes, insects, and mammals all manufacture within 


their own bodies complex chemical compounds that do not exist ag 
minerals. To this extent, life 18 self-sufficient and might well 
adapt itself to any environment within certain limits o? temperature 


| (and size of creature), 


Venus has two Fanci caps relative to Mars. ner mass, and gravity, 


“are nearly as 19248٥ as for the arth (Mars is smaller) and her 
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astronomy, rence space 


W .l, speak of Mars. It should: 
r ap 


ply equally well to 


Various people have suggested that an advanced race may have 


been visiting Earth from Mars or Venus at intervals from decades 
to eons. Reports cf objects in the sky seem to have been handed 


^ “down through the generations. If this were true, a race of such 


knowledge and power would have astHblished some form of direct 


cloudy atmosphere would م06‎ 
travel. The remainins Solar planets are such poor prospects 
that they can be ignored. ۱ 


In the next few paragraphs, we E 
be understood trat most of the rema 
Venus. 


contact. They could see thst Earth's inhabitants would be help- 


less to. do interplanetary karm. If afraid o^ carrying diseases 
home, they would at least try to communicate. It is hard to 


_. believe that any technically accomplished race would come here, 
|. Flaunt its ability in mysterious ways aná then simply go away. 
fo this writer, 10-۳16 practice o” Space travel implies 


advanced engineering and science, weapons and ways of thinking, 


|. 1t is not plausible (as many fiction writers do) to mix Sp&ce 
Shins with broadswords. Furthermore, a race which had enouch 
„initiative to explore amon: the planets would hardly be too 


timid to follow throush when the job was accom^lished. 


One other hypothesis needs to be discussed. It ts that the 
Martians Yr va kept a lon-z-term routine watch on Earth and have 


been alarmed by the sight of cur á-5omb stots as evidence that 
we aro waruíke and on the threshold of space travel. (Venus 


1s eliminated here because her cloudy atrosorere would make 
ju 


such a survey impractical). The first flying objects were 
sizhtsd in the Sprin: of 1947, after a total 5 atomic bomb ex- 
olesions, i.e., Alamozordo, Hiroshima, Nawvagaki, Crossroads A 
and Crossroads 3. Of these, the first two wera in positions to 


be seen fran liars, the third was very doubtful (at the edge of 


warth's disc in daylight) and the last two were on the wrong 
side of “arth. It is likely trat Narttan astronomers, with 
their thin atmosphere, coul3 build telescopes big enough to see 


A-^5onb explosicns on “arth, even thouch we were 165 and 153 


million mixes away, respectively, on the Alsmovordo and Hiro- 
shima dates. The weakest point in the hypothests is that a 
continual, defensive watch of Earth for long periods o” time 
(perhaps thousands of years): would be dull ٩۱0 وا1‎ and no race 
trat even remotely resembled Man would undertake it. We 

haven't even considered the idea for Venus or Kars, for example. 


۰ 


can be assumed that 
pace travel and that 
1 


: 
are now visiting us without- contact, i 
they rove just recently succeeded in و‎ 
01 


Gr ts Chet. 12 Mart tans 
la 
their civilizaticn would be practically 


e 


abroast o" ours. 
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The chance that Martians, under such Widely divergent condi- 


tions, would have a civilization resembling our own is ex- 
tremely remote. It is particularly unlikely that their 


Civilization would be within a half century of our om state 


. of advancement. Yet in the last 20 years we have just started | 


to use aireraft and in the next 50 years we will almost 


| certainly start exploring space. 


Thus it appears that Space travel from another point within mu 


the Solar system is possible but very unlikely. Odds are at 


least a thousan مل‎ to- one against it; 


This" leaves the totality of planets of other stars in the 


Galaxy as possible sources. Hany modern astronomers believe 
that planets are fairly normal and logical affairs in the life 
history of a star (rather than cataclysmic oddities) so that 
many planets can be expected to exist in space. 


To narrow the field a little, some loose specifications can 

be written for the star about which the home base planet would 
revolve. Let us say that the star should bear a family re- | 
Semblance to the Sun, which is a member of the so-called "main | 


. Sequence" of Stars, i.c., we eliminate white dwarfs, red giants 
. and supergiants. “For a description of these types, see refer- 


ence 2, chapter 5. There is no specific reason for making this - 


assumption except to simplify discussion: we pre still consider- 


ing the majority of stars, 


Next, true variable stars can be eliminated, since conditions on 
a planet attached to a variable Star would fluctuate too wilcly 
to permit life. The number of Stars deleted here is negligibly 
Small. Reference 3, pages 76 and €5 indicate that the most 
common types are too brignt to be in nearby space unnoticed, 
Lastly, we shall omit oinary or multiple Stars, since the condi- 
tions for stable planet orbits are obscure in such cases. About 
a tnird of the stars are eliminated by this restriction. 


As our best known sample of space we can take a volume with the 
sun at the center and a radius of 16 light years. A compilation 
of the l7 known stars, including the Sun, within this volume is 
given in reference ربا‎ pages 52 to 27. Fliminating according to 
the above discussion: Three are white dwarfs, eight binaries 
account for 16 stars and two trinaries account for 6 more. The 
remainder, 22 stars, can be considered as eligible for habitable 
planets, 
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.Assuming the above volume to be typical, the contents of any 
other reascnable volume can be found by varying the number of stars 
proportionately with the volume, or with the radius cubed, Se = 22 x 

T )9, where Se 18 number of eligible stars and r is the radius 


of the volume in light years. (This formula تد‎ only be used for 
radii greater thah 16 lizht years. For smaller samples we call for 


.& recount. For example, only one known eligible star other than the 


Sun lies within eizht light yars), 


Having an estimate of the number of useable stars, it is now 
necessary to make a zuess as to the númber of habitable planets. We 


A 
-. 


have only one observed sample, the Solar System, and the guess must 


be made. with low confidence, since intelligent life may not be randomly 
distributed at all, 


The Sun has nine planets, arranged in a fairly regular progression 


of orbits (see reference l, Appendix I) that lends credence to 


theories that many stars have planets. Of the nine planets, (one, the 
Barth) 18 completely suitable for life. Two more (in adjacent orbits) 
are near misses: Mars has extremely rigorous living conditions and 
Venus has an unsuitable atmosphere. Viewed very broadly indeed, this 


Could mean that each star would have a series of planets so spaced 


that one, or possibly two, would have correct temperatures, correct 
moisture content and atmosphere to Support civilized life. Let us 
assume that there 13, on the average, one habitable planet per elipible 
star, : | 


There is no line of reasoning or evidence which can indicate 
whether life wills actually develop on a phanet where the conditions 
are suitable. Here again, the Earth may be unique rather than a random 
sample. This writer can only inject ‘some personal intuition into the 
discussion with the view that life is not unique on Earth, or even ۱ 
the random result of a low probability, but is practically inwegitable 
in the right conditions. This is to say, the number of inhabited 


planets is equ&ài. to these that are suitable! 


One more Ltem needs to be considered, Knowing nothins at all 


(3 


about other races, we must assume that Man is averaze as to technical 


advancement, environmental difficulties, etc. That is, one half of the 
other planets are bhhind us md have no Space travel and the other 
half. are shead and have various levels of space travel. We can thus 
imagine that in our sample volume there are 11 races of beings who have 
begun space explorations. The formula on page 3 above now becomes 

R=llx(r)? 

16 | 

where R is the mumber of races exploring space in a spherical volure 
of radius p ® 16 light years, 


Arguments like those applied to Martians on paze 2 heed not apply 
to. races from other star systems. Instead of being a first port of 
call, Farth would possibly be reached only after many centuries of de- 
velopment and exploration with svace ships, so that a visiting race 
would be expected to be far in advance of Man. 
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. To summarize the discussfon thus far: 
. (travelers existing at plane¥s attached to neighboring stars is very 
much greater than the change of space-traveling Martians. The 
one can be viewed almost as a certainty (if the assumptions are 
accepted), whereas the other is very $light indeed. 


the change of space 


: | Ge 

XN . 4n obder to estimate the relative changes tnat visitors from 

^ Mars or star X could come to the Earth and act like "flying objects", 
.. ' Some discussion of characteristics of space ships is necessary. 


— 


Lr 


` To handle the simple case first, a trip from Mars to Earth 

d be feasible using a rocket-powered vehicle. Onee here, the 
wn for a landing. 
gher gravitational 


1 shoul 
." rocket would probably use more fuel in slowing do 
ی‎ thah.it did in initial takeoff, due to Earth's hi 
ور‎ force» 


A rough estimate of one-way performance can be?found by adding 
۱ o-called "escape velocity" of Mars to that of the Farth plus 
. ‘the total energy change (kinetic and potential) used in changing 
from one planetary orbit to the other. These are ولوت‎ 740, mno 10.7 
miles per second, respectively, zi ving a total required performance 
o7. of 20,8 miles per. second for a one-way flight. Barring a suicide 
. s mission, the vehicle would have to land and replenish or else carry 
i” a 100% reserve for the trip home. 


Let us assume the Martians have developed a nuclear, hydroren- 

propelled vehicle (the most efficient basic arrangement that has 
been conceived here on Earth) which uses half its stages to get here 

. and the remaining stages to peturn to Mars, thus completing & round 

. trip without refueling, but slowing down enough in our atmosphere 
to be easily visible (i.e., practically making a landing). Since it 
18 nuclear powered, gas temperatures will be limited to the maximum 
operating temperatures that materials can withstand (heat must transfer 
from the pile to the gas, so cooling can't be used in the pile) 
The hishest melting point compound of uranium which we can find ود‎ ۱ 
uranium carbide. It has a melting point of 4560R, Assume the Martians 
are capable of realizing a gas temperature of 45000R (= 2500°K), and 
that they also have alloys which make high motor pressures (3000 

psi) economical. Then the specific impulse will be I 1035 seconds 
and the exhaust velocity will be ه‎ = 33,400 ft/sec (reference 5). 


o 


s 
سیه‎ 


for each leg of the jour- 
0۲0,96 (for each stare) 
sach way (four alto:ether) 
a value that can be 


Calculation shows that using a single stage 
ney would require a fuel/gross weight ratio 
Using two stages 
brings the required fuel ratio dow GOs sO Ls 


. too high to be practical. 


realized, 
۱ NEP . If, by the development of strong alloys, the basic weight could 
Fo, be kept to 10% of the total weight for each stage, a residue of 9% 


could be used for 3‏ ني يئ 
Mili al weight (100)‏ 
if the payload were 2,000 pounds, the gross welght would be 30 million‏ 
pounds at initial takeoff (Earth pounds).‏ 


A four stage vehicle would then have a 
thus, 


ayload. 
= 15,000 times as zreat as the payload: 
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Of course, 1f we allow the Martians to refuel, the vehicle 
could have only two stagess and the gross weight would be only 
(100)? = 5 times the payload, i.e., 250,000 pounds. This would 
سح‎ ۱ 


require bringing electrolytic and refrigerating equipment and sitting 
at the South Pole long enough to extract fuel for the کم‎ home, 
. Since they have not asked us for supplies, Our oceans (electrolysis 
C . ٥٤ make Ho) would be obvious to Martian telescopes and they might 
بمب‎ conceivably follow such a plan, particularly if they came here without 
foreknowledge that Earth has a civilization, 
2 ges 
E دې‎ Requirements for a trip from a planet attached to some star 
other than the Sun+can be calculated in a Similar manner. Here the 
energy (or velocity) required has more parts: (a) escape from the 
planet (b) escape from the star (c) enough velocity to traverse a 
Few light years of space in reasonable time (d) deceleration toward 
 the^Sun (e) deceleration toward the Barth. The nearest "eligible" 
Star is an object called Wolf 359 (see reference 47 DP S274. at دږ‎ 
distance of 8,0 light years. It is small, having an absolute ma ۲ 
nitude of 16.6 and is typical of "red dwarfs" which make up more 
=. than half of the eligible populatiohs. By comparison with similar 
. Stars of known mass, this star is estimated to have e mass roughly 
. 0.05 as great as the sun. Since the star has a low lumthosity (being 
| much cooler and smaller than the Sun) a habitable planet would need 
to be in a small orbit for: warmth, 


Of the chances of energy required as listed in the preceding 
- paragraph, item (c), velocity to traverse intervening space, is so 
Y large as to make the others completely neglibible. If the visitors 
C _ Were long lived and could "hibernate" for 30 years both coming and 
going, then 1/10 the speed of lizht would be required, i.e., the 
enormous velocity of 18,000 miles per second. This is completely 
beyond the reach of any predided level of rocket propulsion, 
۱ If a race were far enough advanced to make really efficient use 
of nuclear energy, then و‎ large part of the mass of the nuclear ma- 
terial might be converted into jet energy. We have no idea how 
 . to do this, in fact reference 6 indicates that the materials required 
- to withstand the temperatures, etc., may be fundamentally unattain- 
able. Let us start from و‎ Je t-propellant-to-gross-weight Patio orf 
79. If the total amount of expended material (nuclear plus propell- 
ent) can bec.85 of the zross weizht, then the nuclear material expended 
can 50.10 of the cross. Using an efficiency of “.5 for converting 
nuclear energy to jet energy and neglecting relativistic mass cor- 
rections, then a rocket velocity of half the velocity of light could 
be attained. This would mean a transit time of 16 years each way from 
the star Wolf 359, or longer times from other elisible stars. To try 
to go much faster would mean spsnding much energy on relativistic changes: 
in mass and therefore operating at lowered efficiency. k 


* Actually three stages. On the trip to Earth, the first staze would 
be filled with fuel, the second stage would contain partial fuel, the 

third would be empty. The first staze would be thrown away during 
flight. On the tríp back to Mars, the second and third stages would ge 
filled with fuel. The gross weicht of the initial vehicle would be o 
the order of magnitude of a two-stage rocket. 
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To summarize this section of, 
that a trip from Mars is a lozical engineering advar e over our own 
present technical status, but that a trip from another star system 
requires improvements of propulsion that we have not yet congeived, 


ISP hs discussion, 1t can be said « 


` . Combining the efforts of all the Science-fiction writers, we 
could conjure up a large number of hypothetical methods of transpor- 
tation like gravity shields, space overdrives, teleports, simulators, 
energy beams and so on. Conceivably, among the myriads of stellar 
systems in the Galaxy, one or more races have discovered methods of 
travel that would be fantastic by our standards. Yet the larger the 
` volume f space that must be included in order to atrengthen this 
Eus possibility, the lower will be the changé that the race involved 
^ would ever find the earth, The Galaxy has a diameter of roughly 
100,000 lizht years and a total mass about two hundred billion times 
^ that of the Sun (reference 4), Other zalaxles have been photographed 
and estimated in numbers of several hundred million (reference و2‎ 
p. 4) at distances up to billions of lizht years (reference 7, p 158). 
The number of stars inthe known universe.is-enormous,-yet.so..are the M 
distances involved. ^ À super macs (unless they occur frequently) would 
noí—5e Itkely to stumble upon Planet 111 of Sol, a fifth-magnitude 
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| A descPftption of the probable operating characteristics of Space 

` ' "ships must be based on the assumption that they will be rockets, 
Since this is the only form of propulsion that we know will tunctíon 
in outer space. Below are listed a few of the significant factors of 
rocketry in relation to the "flying objects". ۱ 


2 LION DAN ویو ووو‎ 


1 j 


C | (a) Maneuverability. A special-purpose rocket can be made as 


maneuverable as we like, with very high accelerations either along 

. orvr normal to the flight path. However, a high-performance space ship 
will certainly be large and unwieldy and could hardly be designed to 
maneuver frivolously around in the Farth's atmosphere. The only 
economical maneuver would be to come down and go up more or less ver- 
tically. | 


(b) Fuel reserves, It is hard to see how a sin:le rocket ship 
could carry enough extra fuel to make repeated descerits into the 
Earth's atmosphere. The large number of flying objects reported in 
quick succession could only mean a large number of visiting craft. 


Two possibilities thus are presented. First, a number og Space 
ships could have come as a ¿roup. This would only be done if full- 
dress contact were to be established. Second, numerous small craft 
might descené from a mother ship which coasts around the Earth in 
a satellite orbit. But this could mean that the smaller craft would 
have to be rockets of sathllite performance, and to contain them the 
mother ship would have to be truly enormous, 


(c) Appearance. A vertically descending rocket might wel] 


V appear as a luminous disk to a person directly below. Observers at 


a distance, however, would. surely identify the rocket for what it 
really ls. There would probably be more reports of oblique views 
than of end-on views. Of course, the shape need not be typical of 
our rockets; yt the exhaust should be easy to see, 
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One or two additional general remarks may be relevant to space 


Ships as "flying objects". The distribution of flying objects 1s 

. peculiar, to say the least. As far as this writer knows, all İnci- 

dents have occurred within the United States, whereas visiting Space- 
- men could be expected to Scatter their visits more or less uniformly 


over the globe. The small area covered indicates Strongly that the 


flying objects are of Farthly. origin, whether physical or psycholo-rical, 


1 The lack of purpose apparent in the various episodes is also 
“puzzling. ‘Only one motive can 5e assigned; that the Space-men are 


"feeling out" our defenses without wanting to be oelligerent. If so, 


;: they must have been satisfied long ago that we can't catch them. ` ۱ 
^. It seems fruitless for them to xeep repeating the same experiment. 


Conclusions: 


Although visits from outer space are relieved to be possible, 


they are believed to be very improbable. In particular, the actions 
attributed to the "flying objects" reported during 1947 and 1948 
seem inconsistent with the requirements for space travel, 


Very truly yours, 


J. E. Lipp 
Missiles Division 


JEL: sp 
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000 .92 Cambridge Field Station 
In reply addreas 230 Albany Street 


. both communication Cambridge 39, Mass. 
and envelope to the | 


 .Commanding Officer 
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following offico 
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TOs Commanding General 
Air Materiel Command 


Wright-Patterson Air Force Base 


Dayton, Ohio 
ATTN: ۵0 


l. Reference is made to the letters from your Headquarters to 


` this station of 22 November 1948, 6 December 1948, and ll January 1949, 


Subjects: "Project 'Sign' ", requesting that reported incidents 1 


through 172 be analyzed to determine whether or not these might have 
been caused by balloons launched by these laboratories. 


2۰ listing has been compiled of all balloons faunoned by these 


l اا‎ and its contractors for special atmospheric research pur- 
poses, from the first such launching to No. 101 on 17 November 1948. 


Each of these launchings has been compared with the reported incidents 


DPI through 172. Factors of comparison were date of launching and date 
.Of recovery with respect to date of reported incidents; place of launoh- 


ing and place of recovery with respect to the plaoe of reported in- 
cidents, and possible deviations from the known flight path with respect 
: to the place of reported incidents. So that your office-may make an 

. independent analysis, three copies of the launching list are inclosed. 


ae Incidents No. 5 through No. 16 reported on 4 July 1947 
throughout Oregon, Idaho and Washington gave, in general, descriptions 
of clusters or groups of objects. The 3 July 1947 balloon launching 
No. 8 at Alamogordo was a cluster of balloons and was not recovered, 


- and so might be suspected of being the muse of these reports. However, 


o 


“although not recovered, this flight was terminated in the New Mexico 


That the 


b. Balloon release No. 11 of 7 July 1947 could compare 


(^ with respect to date with incident No. 1 through No. 4, and again 


with inoident No. LO. This balloon flight was again a cluster. 


S= 34560 


e 


-© Tularosa Valley only a few miles northwest of Alamogordo. 
` .. balloons were downed was determined both by airplane spotting and by 
.,; radio direotion finding upon the balloon telemetering instruments. 
+. -. Recovery of the balloons and instruments was prevented by the in- 
, passability of the terrain. 


Be ۳ NARA syr 


. Ltr, ERE, to CG, AMC, Subj; Analysis of Proj. "Grudge" Reported Incidents 


ve 


eee ee 
—od. ^ ; Vo e MS 
: bs E El Y LASS! 3 ۳ E D ۳ "REPRODUCED AT THE NATIONAL ARCHIVES 
PARES UI sins 


AMOR Wp? 27/232 


vm. wm '‏ و و 


رد و Ka‏ تا 


mo نا‎ ppp. ADOS : 
IAS res AT Od 


.. The description of incident No. LO is inconsistent with the appearance 


of balloon flight No. ll. Also, in consideratior of the prevailing 
upper winds, it is very unlikely that the balloons would have gone more 
co than a few miles westward of Alamogordo, although it must be admitted 
“that a long flight west of the leunching point could not be ruled out 
88 e 


o, Incident No. 47 compares somewhat in time with balloon 


“Launching Ho. 10 of 5 July 1947. However, balloon No. 10 although not 


recovored-Was known to have been downed northeast of Albuquerque, New 


` Mexico. It was not recovered due to impassability of terrain. Incident 


No. 115 is a reasonable description of the 20 ft. plastic balloon and 
instruments used by these Laboratories. This incident was on the date 
of balloon release No. 46 of 9 April 1948 at Alamogordo. However, the 


time of the reported incident (1506 CST) is about 1/2 hour before the 


time of balloon release (1432 MST), thus the incident could not have 


. been that balloon. : 


de It is of interest to note that incident No. 122 was report- 
ed by an employee of these Laboratories who had considerable experience 


- in the use of balloons of all kinds, and could have been depended upon 


to know the appearance and behavior of a balloon if it was this he saw. 


e. Incident No. 165 bears a fair description of the appearance 


| `. Of a large plastic balloon in sunset light. The object's disappearance 
could be accounted for either by its movement into the earth's sunset 
' shadow or by natural defocusing of the observor's eyes. This incident 


could possibly have been balloon release No. 75 or No. 76 or 20 and 21 
July 48 from Alamogordo. Balloon No. 75 was recovered at Hollister, 
California, which is in the Monterey Bay area, on 22 July 1948 and sould 
have easily had a trajectory which would have been within sight of the 


. Los Angeles. area. Balloon No. 76 was never recovered, It is possible 


that it had a trajectory similar to No. 75. 


f. All other reported incidents from 1 to 172 do not seem to 
have reasonable comparison with balloons launched by these Laboratories. 


3. The balloons used by these Laboratories are now somewhat 
standardized. They are 20 feet long, plastic, white in golor, and 
hem :sphereeon-cone in shape. Nearly all launchings are mado at the 


Holloman AFB at Alamogordo, Mew Mexico. Two photograph prints are in- 


Closed showing the appearance and size of these balloons. The larger 
photograph shows the typical flight appearance at any altitudes where 


| 4t would be visible. It is hoped that this information may be of some 
,use to you in identifying future reports of inoidents. 
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lı. It 16 believed that certain of the items in the questionnaire‏ نی 


"Checklist-Unidentified Flying Objects” produce insignificant and un- 

. reliable data from an observer. These are; 9. Distance of object from 
. observer; ll. Altitude; 12. Speed; and 16. Size. For any unfamiliar 
object beyond the fooal range of the human eyes (about 60 ft.), these 

 : four factors are mutually inter-dependent and therefore indeterminant 

. unless at least: one of them (and some observed angles) are known. 

_ Directly asking an observer about these indeterninants not only gets 
unreliable data but induces wild answers because the observer is led 

. into making & statement about quantities for which he has no basis in 
c fact. He will unconsciously assume knowledge of some one of these 

"factors and so give incorrect information on all. That people (many 


1 of whom should know bettor) will arbitrarily give answers to two sige 


. nificant figures on these questions, which really cannot be answered at 


all, is proof of the unreliability of their information. 


5. It is suggested that these four items on the questionnaire be 


© replaced by questions which will yield answers possible of being in- 

 , dependent facts in terms of the observer's best estimates of angles and 

^ time, From such data given by observers of the same object at two 

^ different places, a reliable calculated estimate could be made of the 
object's size, altitude, speed and path. These data should include; 


a. An estimate of the angular size of the object. A quick 


۱ but reasonable estimate can be made by comparing the angle subtended 


by the index finger held at arms length. The finger (7/8" wide) of 
an average man held at 26" to 30" (arms length) will subtend an angle 
of approximately two degrees. In this way angular size from about 


1/2° to about 8% oan be estimated. 


b. The range of the object's flight in terms of the angle 


subtended by the observed path. If the object moves in a reasonably . 


. Straight course it is important to observe the position at the beginning 


and the end of its course. After the flight has been completed a person 


oan extend his arms toward the two points and also at 90° or 180° and by 


comparison estimate the angular extent of the flight. It is also im- 
portant that information which will determine those directions relative 
to a compass point be given. If the angular course is associated with 
objects on the horizon, with roads, with the sur (if the time of day is 
also noted) or by the north star, the orientation can be rechecked at 


۱ . any later time. 


c. The time required for the object to traverse the observed 


"dourus; This is probably the most difficult estimate to make. Timing 
with a watch is the most satisfactory, but an observer is seldom pre- 
"pared to do 80. Seconds can be counted with good accuracy by saying, 
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ltr, ERH, to CG, AMC, Subj; Analysis of Proj. "Grudge" Reported Inoidents 


"one flying saucer; two flying saucers, three flying saucers" «--eto, 


` At a normal speaking speed. On the other hand it is not easy to count , 
| ..8e0onds and at the same time make all the other desirable observations. 
- It must be remembered that when a person is excited his estimates of 


time are apt to be rather inaccurate. — 


d. Estimation of the elevation angle of the object. Almost 


all persons will overestimate elevation angles. This tendency can be 
. reduced by the observer extending one arm vertioally and the other 


"horizontally to observe a 909 angle. The vertical arm can then be 


À lowered to point to the observed object. In this way the observed 
angle can be compared with a 90° angle and a more accurate estimate 
1 obtained. ۱ ۱ 


6. It is د دد‎ that it might not be possible for an observer 


to perform the opeations suggested in the preceding paragraph, during 
‘the period the object is sighted. If he would immediately reconsider 


what he saw and then estimate such measurements, he should be able to 


give quantitative answers acourate to at least 25%. In interrogating 


^. observers, they should also be asked to reconstruct their observations 


and then estimate these same factors. It 1s suggested that instructions 


CoS for making. such quick and estimated observations be given to weather 


ر 


Vu ebaervers, control tower operators, civil police, forest and fire 


angers, and other such people who might have good chance of seeing 
=: unidentified flying objects. If any information concerning unidentified 
: “flying objects is given to the public, instructions for reliable observa- 
“tion should be included. 


T1. This organization will be pleased to be of any further assistance 


o required in oonnection with this matter. 


FOR THE COMMANDING OFFICER: 
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3 Incls ۱ /8/ 4. Co Trakowski, Jr. 
l. List of balloons A. 0۰ TRAKOWSKI, JR. - 
launched (in trip) Captain, USAF ۱ 
2. 8" X 10" photo print Director, Base Directorate 
of plastic balloon | . for Geophysical Research 


3, 4" X 5" photo print 
of plastic balloon 
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- E. oe At the request of the Teolmionl Intelligence Division, Intelligence 
UAE بر‎ Department, AX, an analysis has been made, fran a psychological point of 
VAL iioii of 212 investigations of persons reporting sightings of unidentified 
oe a “aerial objeots ۰ 
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EG | QORCLUSTONS 
hs I» x is concluded by the writer that there are sufficient psyohological 
Co. کر‎ one for the reports of unidentified flying objects to provide 
uus tt explanations for reports not otherwise explainable. These errors 
: idt in identifying real stimuli result chiefly from inability to estimate 
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m. Be In all future reports of unidentified objeota specify the location 
7 "of ' object with reference to polar coordinates (direction and degrees above 
E "the horizon) rather than asking individuals to estimate distance. If 
p “possible, obtain an estimate of size in toms of the visual angle sub- 
E “bended by the objeote 


10955 Hu "6 In all future De" determine the angular position 
| pU oe “of م‎ sun with respect to the unidentified object and the observer. 
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APPENDIX À 
PSYCHOLOGICAL ANALYSIS OF REPORTS OF 


UNIDENTIFIED AERIAL OBJECTS 


The Inacouraoy of Human Observation | 


REENE have long know that human OEE is fallible.‏ شک 
in fact, part of the science of psychology is concerned with the‏ 
measurement of errors. of observation, md with the discovery of the‏ 
conditions and laws that govern such phenomena,‏ 

Errors of observation nay be classified as variable or constant. 
Variable errors are those in which a munber of separate observations 
are found to differ from one another. The distribution of such 


errors often follows the normal probability curve, Constant errors 


; are those in which observations are consistently biased in one or 


another direction, For exemple, individuals often are guilty of a 
oonstant orror, in the direction of underestimation, in roporting 
their ALOR e o 

Errors of observation may be classified further as precision errors 
end identification errors, Inacouracy in estimating the speed of an 
اه‎ is an example of the former. Mistaking an airoraft for a 
"flying saucer" is an exemple of the lattor. ۱ 

It is the purpose of the present report to analyze 212 reports of 


observations of unidentified flying objects in order to see to what 


| extent these reports oan be explained in terms of known psychological 


facts and principles. 


 Bolentific Method and a Postoriori Data 


A wona of caution mist be injected at the outset of this report. 


۱ Gortari conditions are necessary for drawing valid scientific زو ورو و‎ 
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IS 7 ۱ ۳ conditions are largely lacking in the case of the data cable 
۱ E Li unidentified flying objects. It is impossible to say with any 
dl ore : | aagurance what any particular individual in this series of 212 reports 
۱ ۵ actually observing at any particular time, It is only possible 
Oz en E “to examine the accumulation of available evidence or the acowmlation 
o ef al reports of a Pam class (e.f., all rerorts from supposedly 
+ compet ont observers) and to consider them in a statistical .222د‎ LI 
| oido atari appoar ropeatedly in reports frm different 
AS i . i HM it may be possible to infor causal factors. 
| i | “le will never be possible, on the other hand, to sey with cortainty 
E ۱ ES | “that any given observer gonid not have seen a space ship or an ememy 
C Te ۱ m ` the e probability that: he: could tava: eed ipd dh things. 
y^ : s l 2 boue prinoipal hypothesis to be examined in the following discussion 
apum 4s that reports of unidentified flying objects have the characteristios 
E تت‎ that would ٥ expected if they were cases of failure, on the part of 


Eu ang omen normal individuals, to identify ocnmon or familiar phonomena. 


Celgc e ol deno ides sible Sources of Inaccurate Reports of Flying Objects 


| There are three broad classes of mistakes in human observation Be 
NM “These are the following: le Misinterpreting the nature of real stimuli, 
د‎ en UR. Mistaling unreal (imaginary) stimuli for real ones, and 5. Deliberate 
۱ TS | fulsifionticus, Each of these aro considered briefly bolove 
۱ ze ou 0 Errors in Identifying Roal Stimuli, All normal, 
om dntelligena eB وت‎ ence certain errors of observation, The 
ue we i moon appoars much larger on the norizon than when it is high in the 
v d ۱ ۱ Skye A stick looks bent when one end is in water. Distant objects 
v E relatively close in clear, desert atmosphore. A small point- 


2 ‘source of light, if viewed in a dark roam, will appear to move about in 


ee myrations, even toco it xo و‎ 
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C» " Vu the autokinotia 11lusion (seo Guilford, J. Po, 1998). In the accom 
pany ing figure the line AB looks approximately as long as the line CD, 
E when you measure them the two will be found to be of quite different 


«ud NE‏ و 


۳ | Visual stimuli originatinCg within the eye itself also tive rise 
a to mistaken observations, _Muscas volitantes or "flyingmats" are small 
1 m 7 oli Particles that float about in the fluids of the eye and oast 
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shadows an the retina, They often can be seen when you look up at 


GQ TOM * he clear aky, or when you are reading. They move as your eyes move, 
ATA E is sonstines possible also to soo corpuscles or othor objects that 
ERES are د سو‎ within the fluids in the retina of the ډوه‎ 

i. SERE Tu Then, of cour se " every CBE fran time to time mistakes sane more 


o or less familiar objeot for another objecte A probable explanation 


YU m 


| = E “for many reports of unidentified aerial phenanena is that the object 
H1 da really something quite familiar, such as an airoraft, a light, or a 
: bird, The observer snis fails to identify it correctly. These 
4 ^ errors arise chiefly as a result of inability to estimate speed and 
| T ۱ 1 ۱ Misano ۰ 
C ۱ E P" | (2) Mistaking Imaginary for Real Events, This error of 
E “observation is usually made sły by children, by individuals of low 
e Ear (people who are very suggestible), by people who see 


a ٢٢0 وفع ده‎ or by the mentally ill. It usually is not diffioult for an 
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4 E ۱ | export to spot thía type of persone Reports will. be received وی‎ 

۱ persons especially at times when the radio end newspapers carry accounts 
zi H 1 "of strange phenomena, Relatively few of the 212 investigations oon- 
E | l B | shdored in this report are of this nature, probably booause investigators 
¿e Y ۱ T 1 1 intervicwed Ge the more reliable 96 of witness. 
D S | (3) Deliborate Falsifioations. It is always possible that 
` sme persons will give false reports, Ciroulation of felsa reports . 


TAA SIG has been a standard psychological warfare techniouc from earliest times. 


This procedure might have some utility in wartime, but it hardly 8 


Î Met thet St would be resorted to af this timo, Probably, however, 
AN sano individuals start falso reports of "flying saucers" for the sane 


b s P rons on that they turn 4n false fire alarms. 
of Unidentified Objects. 


1 EE ime Consistent Points in the Reports 


| NR DN o The follomin ۷ section summari zeg somo significant facts that come 


p eat of a tabulation of 212 roports of interrogations, by USAF Intelligence 
E pee o offi cer, of sane of the individuals who reported soeing unidentified 
E E u flying objeots. It is undorstood that these irt errogations covered 
M ٢ primarily persons that were judged to be reliable. Most of the 212 
reports were made by pilots, non-flying officers, professional men, 
| ۳ a government DES, housewives and other supposedly dependable 


E people. 


le Number of objects. About 75% of the people who reported 


` on the number of objects seen said that they saw only one ۰ 


2, Tire the object remained in sight. About half of the porscns 


spooitying time in sight saw ‘the object. for 60 seconds or less. 
LZ a. Be Altitude and distance of the object. Of those who estimated 


E distance of the object, tyoethirds judged it to be more than a mile 


4 ۰۰ * TM 
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۳ PM Ninety percent also thought that it was more than 1,000 feet high. 
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C | 7d Speed. About half judged tmt the speed was less than 500 


miles an hour, The other half of the judgments varied from 500 miles 
an hour all the way to "terrific", "tremendous", "inomoeivable” and 
"blue blazes". 

C. 2l "EE De Background against which viewed. The great و‎ of 

۱ . Observers saw the object against a clear day or night sky. 

6. Time of day siphted. About twoethirds as many observations 
were reported at night as in the day. There are, of course, many Sta 
opportunities for eens things during the day, The most porular 

BP orê were from 12 noon to 5:00 PIM, and fran 7:00 P.M, to 11:00 0 
at night Very few (6 only) observations were made from 5:00 to 
7:00 P.L, the usual hours of sunsot. 
| 7 Color. Observars almost universally reportod seeing a light- 


colored object, Thirty observers reported "white" and twanty-five 


said "silver". Ovor 70 percent desoribed glittering, shiny, lúminescent, 


O PUE flame-like 
٢ الد‎ dE mirror=1ik of or other very bright objects. Only six individuals said 


| black or dark, 

Shape. Over half described the object as either "round",‏ وق 
"diso-shaped", "spherical" or "oiroular". Other descriptions were‏ 

similar. Very fow observers saw any distinotive shape, 
9. Size. The majority of observers did not specify the objects! 
-A | o ES size. Of those who did over half said it was less than 10 feet in its 
a o largest dimensions Many compared it with a dime, a lamp, a dot, a 

a weather ballon, a baseball, eto, 
2 کن د‎ of the Common Points of All Reports 

L3 is : " 1 : ` The words used by observers to describe tho appearances of the 
mE سه‎ objects fall into a surprisingly uniform patterns The 
| 1 ‘objects were usually reported as being far away, small, bright and 
73 uu “without a distinctive shape. They were usually seen against a olear sk y 
s i dee Uy | GourIiD ENTIAL 
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and were frequently seen far less than a minute,‏ 

E c First of ell, it is obvious that it would usually be impossible for 
| SER to make reliable estimates of the speed, distance, or size 
A of such stimulus objects. It is not possible to estimate accurately 

ET the distance of small bright objects viewed against a clear sky, 
pP c T the aya is identified first. If you know beforehand that an 
M object 18 & weather balloon, an F-50, or a dirigible you oan estimate 
۳ its speed and astane with some degree of accuracye In such situations 
) distance is judged on the basis of known size, and speed on the basis 
| of an estimate of distance plus the angular ohange in position. It 
۱ must be concluded, therefore, that most of the statements of speed, 
A TO altitude 5 aias are entirely unreliable and should be 
 disregarded, This 15 doubly true of observations made at night. The 
_ obje ots soen may actually have been at "à great distances, or they 
| me have been relatively close by. In the latter case, of corse, they 
could BIS have been quite small, | 
O it is probable that individuals who sew ee in 
۱ daylight were in many cases observing either the refleation of the sun 
u À ۱ m & shiny Eos or else looking directly at a light source of high 
ig : intensity. له‎ themsolvos و‎ When viewed against a clear sky, aro 
— as dark objects against a lighter background unless thoy are 
2 یه‎ the sunts reys direotly, This fact was recognized during 
the reoont war by camouflage experts who placed bright lights on the 
٠ ۱ leading edges of the wings of aircraft on anti-submarine patrol 
in order to conceal them from the eyes of submarine lookoutse If 
observers, during daylight hours, were actually seeing lights, or 
| reflections of the sun, this would &omount in large measure for their 
inability to identify the objects, On the other hand, if they were 
| actually seeing enemy missiles, for example, the majority of reports 
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of daylight sightings should have been of dark objects, It is possible, 


of course, that they may have thought the objects were bright because 


po! hey expected all aerial objects to be bright. 


On the basis of the evidence thus far cms idered, the best و مناج‎ 5 


E as to the nature of a visual stimulus that wold elicit reports of 


‘unidentified flying objects is that in the daytime it would be the 
reflection of the sun from an aircraft, a wind-blown object, oto., 


and at night sore direct light source, such as an engine exhaust, the 


E light on a weather bal loon, a running lizht on an alroraft, a meteor, 


atoes or light from the ground or the moon reflected back by birds or 


other objects in tho air. 


Discussion of Several Specific Reports 


Discussion of a few specific reports will serve to illustrate sane 


| , of the points brought up earlier, particularly sane of the factors that 


A E make observations of serial phenomena inaccurate. 


E EST Noe 81 and 164, 
; a 


In one case (Investigation No, 81) a civilian employoe at Hickam 


Lee Field at 0900 observed what locked like a balloon with a bright object 


۱ suspended below it. It was estimated to be at about 6,000 ft. The 


: bright object PARE to reflect the sun's rays at times. After a 


pr ts ; few ninutes he looked away and then could not find the objeot again. 


In another case (No. 163) a reserve officer st Van Nuys, California, 


0 1 abort an hour before dark sew an object that looked somewhat like a 


weathor bel loon at about 2000 ft. Ho kept it in sight for about an 


. . hour, lle later concluded that it was at a great height. Ab first it 


۱ UN had. ‘the color of a fluorescent electric light but became orange ده‎ the 


wipe er! sun went down and then rather suddenly beoame invisible, 


| | ~ " = pt Both of these didests sate well have been just what they appeared 


eo to: موم‎ ee The sun was low in the sky in both cases, 
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Reflection of the sun's rays may have givon an unusual appearance to 


۱ elo jet The second case illustrates the uncertainty of judgnents 
E of hei ght or distance. The object looked asar, but when it remained 
۱ Te in view for an hour the observer deoided that it must be very far 
E. ENS Actually he probably had nothing on which to base an acourate 
m f dist&noo. | 
Incidents 61 and óla. 
Two couples saw approximately 12 objects یس‎ de formation at 
“what they judged to be 2000 or 3000 foot altitude over ۱ Utah at 
۱ B 22130, They were judged to be about tho size of pigeons and looked white. 
n an four observers agreed that these pista looked and acted somewhat 
۱ . like birds but all thought they were not birds beoause they appeared to 
: ES | travel much faster than birds. 
: : | AS we oue seen, it is not ES to judge speed accurately 
POM * ndor the omditions of these E E E E S looking at 
| e " objects of unknown Size and dis tance against a Right skye The 
"c CN ۱ objects may actually have been a flock of white birds, flying at a 
: : GNE i relatively low altitude and reflecting the lights of the oity. 
"(n Incidents 30, 20b, 300, and LS, lisa, 18b, Lgo, lsd, 
Rue During the same space of time (about half an hour) on the night 
۱ El 1 of 7 January 1918 observers at Lookbourne Air Force Base, observers at 
a 2 ۱ Clinton id APB and the -pilot of an aircraft flying from Dayton to 
a E 1 Washington reported an unidentified object in the sky. ALI reports 
agreed as to the color snd general appearance of the object, and 
AS ES the faot that ند‎ light at timeg/visitlo through a light overcast. 
7 an ió also tht it was seen to the southwest. However, persons 
I “ata all three locations Judged the object to be only a few miles away, 
s: Bn all of them it looked motionless at times, then appeared to gain 


“cand loge elevation. A very similar objeot was seen by numerous 
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persons at Fart Knox and other towns in Kentucky a few hours earlier. 
AM sa it 3n the sauthwest and Wany thought it was only & few miles 
away. Tho Commanding ووه‎ at Goodman one observed it for 
| D 1/2 hours, (beginning si lb). Divide this time it seemingly 
7 “remained stationary. It WAS "chased" by four National Guard pilots, 
one of whan orashed after having been up to 20,000 feet, It was also 
ipai by persons in Lexington, Madisonville, and Elizabethtown. 
The significant fact that emerges from these reports again is the 
inability to estimate distanco, It appears possible that — 
over parts of Kentucky and Ohio may have been seeing the same astronanical 
ae e which was. a great many miles away. Nevertheless each believed 


it to be relatively near his own location. 


E TN x 


woe | TE ` Tnoident No. 172. 

7 ۱ Í | ` A National Gua rd Pilot returning to Fargo, North Dakota, ina F-51 

C | a | at approximately 2100 hours saw a small light in the air below hin. 
He was then in the traffic pattern. He dived on the light. The light 
gained altitude. The pilot "chased" it up to 14,000 feet, due 
various passes at it and attempts to ram tt as he olinbed. Ho finally 
stalled out. = 

 Beverel inferences oan be drawn from the several reports about this 

inoident o In the first place, when it is night, and a pilot is turning 
m ése des and going such violent acrobatios, that he sometimes 
blacks out, as Was the 9 here, it would be vory difficult if not 
| impossible to judge at the same time what another object was doing. In 
the second place, if the pilot kept his eyes intently on the objeot, as 

C ES B also was the case here, he wold have great diffioulty in knowing and 

۱ ری‎ later what he himself was doing. The situation is very conducive 

to loss of orientation. In other words, it is impossible to infor 
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mancuvering or not maneuvering, It is quito possible that it was 
js sinply SOME steeply on a relatively straight course, such. as waœ ld 
be taken by a ‘lighted weather balloon, 
اس‎ | y E a matter of fact, a lighted weather balloon was released by 


cA the Fargo Weather Station within 10 minutes of the time the ee was 


mp? 
۳ ec. 


first sighted by the F-5l pilot. It is the opinion of the writer 


- — ٣ 


p E this lighted beloon easily could have accounted for all of the 
^ pilot 's observations, (It should be noted that the standard 30 inch 
Pu and 65 inch weather balloons have a vertical speed of about 600 and 


1100 ft./min, respectively.) 


General Discussion and Sunnar 


7 02 In the preceding section the hypothesis has been advanced that 
| most roports of unidentified flying objects hava been tha result 
۱ of persons failing to: identify feniliar phenanena, such as reflections 
C | fran bright c eer in the day or lights ina night ۰ It is 
believed that this explanation will account for many of the reports. 
However , sane — unioubtedly have other explanation, 
Vertigo. The term vertigo covers a large group of miscellaneous 
phenanena TENT air sickness, disbelief in NA instruments, 
and partial loss of ere The conditions under which some of 
| the مه‎ cut flying objecta were made were such that they could 
۱ have produced loss of orientation on the part of an observers This 
is especially true for those experiences occurring at night and those 
۱ in ۳ attempts were made to “chase” the object. Movement is always 
C mE . relative, IP the only outside referenoo is د‎ point of light, and both 
i ۱ ‘the observer and the object observed are moving, it would be practically 
. Impossible under certain conditions to tell which was moving and 


۳ 3 which was not, or to وو‎ Cay Ue دو هرو هیوس‎ 
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= to fly a good pursuit curve on another airoraft in good daylight, for 
° example, moh less to close on a solitary light at night. The ‘difficulty 


-. “ds due chiefly to the inability to judge distance or speed of a point 


C OEC ^. source of light. 
ee ۱ P s Suggestion, Suggestion works in various ways, Sensational 


| radio and newspaper reports lead a few people to imagine they aro 
seeing things they are not seeing. The effeot on most people is to 
dampen their oritioal judgment. Under such conditions we are more 
likely to overlook srta factors, and find it easier to accept the 
a suggested explanation unoritioally, The expected result would be to 
E LLL make the reports of most observers slightly loss accurate than if 
re (055. they had never hoard reports of others seeing "flying saucers”. 
۱ l E Particularly on the stimulus object is fuzzy or illedefined, persons 
LN : ۰ ‘tend to see it as resembling whatever is suggested to them. Carmichael | 
on e x | E al., for exemple (1932) showed individuals simple designs and gave 
۱ | ` then the name of an object. When the individuals drow the design 
| fron memory, they drow it to resemble whatever the objeot was that 
| had ien suggested to theme 
Precedent. An historical precedent oan be found for most errors 
of human observation, Although the writer has not tried to mke an 
a A historical survey of reports 0٥ 47 unidentified aorial objects, 
i he feels sure that thero have been many such reports in years past, 
E particularly during and after World War I, 
| Small Windeborne Objects. It ls possible that sane observers 
) ( k dd may have seen A11 objects carried aloft by strong Winds, or objects 
droppod from airoraft, pits of papor, small oartons, eto. y, may 00 
۱ : u ostionslly be carried to a oonsiderable height by strong winds. Air- 
it a UN Her E jettison small articles, It would be impossible to 
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estimate the distance, size or speed of such objeots, and it wald be 


easy to fail to recognize then. 


Conclusions 
PERRA 


C | It is concluded by the writer that there are sufficient psychological 
explanations for the reports of unidentified flying 0٥00158 to 
" 5 Feeds plausible explanations for reports not otherwise explainable. 
1 These errors in identifying real stimuli result chiefly from inability 
to estimate sped, distance and size, 
۱ مه هه‎ Ea 
۱ The following recommendations are offered: 
L Test the ability of pilots to estimate the course of a small 
“Lighted balloon while doing acrobatics with it at night, It is suggested 
that several pilots try to fly pursuit curves and collision courses 
EN | on much targets at night and report acouratoly their sensations, It 
C p | would be desirable, but probably impossible, to koep then fran imowing 
the nature of the light Sourca, 
2. In all futuro reporti of unidentified objects spooify tho 
“Location of the object with referenoe to polar coordinates (direction 
and cegroes above the horizon) rather a individuals to estimato 
distance. ‘If possible, obtain an estimate of size in terms of the 
Er angle subtended by tha 0 
2. In all dei investigations determine the angular position 
| of the sun with respect to the i object and the observer, 
| Also detomine the approximate time durin Widen the object was in 
C “ss B Sight (this information was not available for more than half the 
D reports). 
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Refer Tor AÑS DSS ۱ 11 May 1949 


SUBJECT; Unidentified Flying Objects 
TO . : . Commanding General Vw 

Air Materiel Command 

Wright-Patterson Air Force Base 

Dayton, Ohio. 
 ATTN:  MCIAXO-2 
1l. Reference is made to letter from your headquarters, ACIAXS, 

dated 9 March 1949, subject "Unidentified Flyins Objects," and first 
indorsement thereto by this headquarters, dated 31 March 1919, 


^2. ‘The incident sumnaries 175 through 234 have been checked 
against routine weather-balloon ascents made by the Air Force, Navy 


and Weather Bureau. Comments based on this review are inclosed. 


32 It is recommended that the "Guide To Investigation Of Uni- 


dentified Aerial Objects" be changed as follows: Item 13, "Direction 


of Flight of Object," should be olurifiod so that vertical and hori- 
zontal motions are distinguished if possibla, und so that motion is 
specified as the direction towards whith the object appears to move. 


"Rolative to Radar Settings" should include a statement of tho type of 


radar set usod. 
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2 = Comments 175 thru 233 Adjutant General 
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No. 172: Rawinsonde released from Barksdale AFB at 1500 CST 


| Shreveport urder influence of very tight low of a local nature io 


extended through the 500 mb. level. In all probability, rawins onde 
balloon path was ciroular following isobar curvature around Shreveport, 
hence balloon was seen approximate ly two hours luter in the samo area. 


~ ` Assuming a balloon leak, not altogethor uncommon, the rawinsonde could 
7s" have remained low enough to be seen. Winds reported as high as T OK 
. &ccount for speed. Conclusion: Rawinsonde balloon. 


No. 17k: | ‘Nearest pilot balloon sounding release was at Lake Charles 
at 0300 CST. Wind flow WNW in lower levéls, changing to SSW with alti- 
tude. No winds of high enough velocity to carry llos balloon sounding 


from Lake Charles to New Orleans in time interval were reported. Only 


other release in the area was at Biloxi, North of New Orleans. Winds 


‘aloft were WSW. Speed stated by observer of 200 N.P.H. is approximately 


15 times greater than any wind درف‎ for that area. Conclusion; Not 
a balloon. 


۱ No. 175; Pilot balloon sounding released from Albuquerque at same 
time as observation. Upper winds show WNW flow hence could not have been 
the AB balloon. Great differences of opinion exist as to speed and shape 


‘of the object. One observer states that the object was not a weather 


balloon. All evidence indicates that this is true. Conclusion; Nota 
balloon, | 


No. 176: Navy rawinsonde and Weather Bureau pilot balloon sounding 
were roleased approximately one hour prior to sighting. Wind flow, how- 
ever, was WNW at all levels from the surface to 15,000 feet which would 
seem to preckude the possibility of either balloon drifting North to the 
San Pablo area. Both witnesses also agree that the object was travelling 
at high speed. Winds for that region did not exceed 25 K. Conclusion; 


No balloon. 


No. 1771 Crack-pot report; irisufficiont information to evaluate. 


No, 178; No weather balloons were roleasod in the vicinity on the 


date mention ed. 


No. 179: | Cr&ck-pot report; insufficient information to evaluate. 


No. 180; : No date given hence no analysis possible. 
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+.) No. 1811 This obviously inaccurate report says in effect that 

| the object was seen about 20 minutes after pilot balloon sounding and 

` pawinsonde release time. From the known releast points, wind direction 
“and speed at the level mentioned, this object or objects could not 
possibly have been a weather balloon. | 


° wo. 182: No balloons released within 120 miles of this position, 
but if wind were from west it could have been a leaking balloon from 
Norfolk or Hatteras which was not rising as it should. However, the 
‘date of incident cannot be read from the questionnaire, hence no definite 
conclusion can be drawn. 
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No. 183; Purely a radar report. If this report is accurate, couldn't 
possibly be a balloon. 


No. 18, = 185; Very controversial accounts of speed (0 - 3 tines that 
of a det); description sourds like burning pilot balloon sounding with 
lantern. However, nearest release was two hours earlier at St. Cloud. 
Could have been this pilot balloon sounding assuming a leaky balloon to 
keep it at a low altitude. Not at all probable, but possibly a balloon. 


No. 186; Object reported moving directly into headwind of 20K. 7 
possible weather balloon would have beon moving SE from Salt Lake City. 
If speed is any criterion, this was dofinitely not a balloon. 


No. 187; A heavenly body, Venus. 


No. 148; No actual sighting; a radar report, if accurate, definitely 


no weather balloon. 


No. 149; Rawinsondes released at Montgomery and Atlanta l 1/2 hours 
earlier and would have been blown into sighted area by upper winds. Only 
a faulty balloon, however, could have descended to that low altitude. 
From desoription, balloon is most unlikely. - 


'Mo. 190: Every indication seems to point to this object being ۵ 
rawinsonde balloon. Rawinsonde scheduled to be released from Munich 
approximately one hour previous to sighting. Very light winds in Munich 
ares. Definitely a balloon. 


No. 191; Only balloon released in wind pattorn that would carry it 
over Junction City was released at Dodge City approximately one hour 
before sighting time. If reported direction aná speed of object were at 

all accurate, balloon not possible. 


No. 192; Balloons released from Ct. Cloud ard Duluth just prior to 
sighting. «ind perfect for carrying balloon xk into observer's path. Wind 
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reported at 30K at about 80% to 110°, steadily rising is also in- 
dicative of weather balloon. 


No. 193, No date given; very little information; cannot de= 


termine object. : 
No. 194: Definite identity established by M.I.T. 


No. 195; Very little information, only radar pipe; cannot de- 


-termine if weather balloon or not. 


B 1961 R&dar soope observation only; objeot travelling directly 


| ` into wind. Cannot determine if balloon, but unlikely. 


No. 197; Almost certainly the comet discovered by the Sydney 
astronomer. No balloon could have reached — at the time the 
object was sighted inasmuch as the sighting time and release time 
were almost simultaneous. 


No. 198; No visual observation; radar blip moving at high speed 
and constantly changing direction. If radar report is accurate, 
couldn't possibly be a balloon. 


No. 199; Wind, time and number of objects sighted rule out pos- 
sibility of weather balloons. 


No. 200; Definitely not weather balloon. Course southerly, wind 
almost due North at all levels. Only station releasing balloon in this 
area is North of Crescent City. j 


No. 201; Pilot balloon sounding released from Azores station at 
0300 2. Time of sight "about" that time. Desoription sounds very much 


like lighted pilot balloon sounding. Only discrepancy is speed which 


is reported from 25 U.P.H. to 800 M.P.H, If the lower speed is cor- 
rect, object may be almost certainly assumod to be a weather balloon. 


No. 202; Time of sighting was five hours after last scheduled 
release time for any rawin or pilot balloon sounding, thus discounting 


' a balloon leak, would put it far too high for easy sighting.  Defin- 


itely not a weather balloon. 


No. 203, Again last sohoduisd release was over five hours prior 


to sighting. Only possibility, and a definitely unlikely one, is a 
‘lighted balloon falling in flames from an extremely high altitude. 


No. 204; Venus. 


No. 205: No date given on this, therefore, impossible to check 


wind flow pattern. Time, two hours after scheduled release time for 
. Kansas City, Columbia, and St. Louis, Mo. balloons. 
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